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(54) FILLING MACHINE AND WRAPPING MATERIAL 

(57) A machine for filling liquid food in a packaging 
container (9). simplifying the operation of an input unit 
and capable of filling a liquid food accurately, Is provided. 
This machine has a reader (25) for reading information 
on a set wrapping material (1 0) from a layer of a magnetk; 
recording medium in the wrapping material (10). a seal 
unit (7) for sealing the wrapping material (1 0). and af illing 
unit (8) for filling liquid food supplied thereto. TTie 
machine also has a filling machine controller adapted to 
output a command signal to the seal unit (7) and filling 
unit (8) in accordance with a preset program and on the 
basis of the information on the wrapping material (10) 
and liquid information on the liquid food which are sent 
from the reader (25). The filling machine is adapted to 
read necessary information on the wrapping material 
(10) from a layer of a magnetic recording medium when 
liquid food is to be filled, fill the liquid food in the container 
(9) on the basis of the information on the wrapping mate- 
rial (10) and liquid infamation, and seal the wrapping 
material (10). 
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Description 
TECHNICAL FIELD 

The present invention relates to a filling apparatus 
and a packaging material. 

BACKGROUND ART 

Conventionally, brick-shaped packaging containers 
used for carrying liquid foods such as milk and soft drinks 
have been manufactured into a manner in which a web- 
like packaging material is first formed in a tubular shape, 
and then into a final shape while charging a liquid food 
therein. 

In detail, the packaging material is first formed into 
a tubular shape by sealing it in the longitudinal direction 
to obtain a tubular packaging material, and the obtained 
tubular material Is continuously transferred downward 
while a liquid food is supplied into it from its top. Then, 
while both sides of the tubular packaging material are 
supported by sealing jaws, the tubular packaging mate- 
rial is sealed laterally with a prescribed spacing to obtain 
a series of sealed compartments each of which has a 
rectangular shape such as a pillow or a bag. 

In the next step, the tubular packaging material is cut 
at the portions corresponding to the lateral seals (here- 
inafter referred to as "lateral seal portion") and separated 
to obtain a plurality of finished packaging containers 
each of which contains a prescribed amount of liquid 
food. 

In the case of gable-top containers, the packaging 
material is first cut into pieces of a predetermined shape 
which are sealed lengthwise to form a hollow column with 
a square cross-section. Subsequently, the bottom part 
of the column is shaped by a forming machine to obtain 
a box, and the top part is sealed after the liquid food is 
charged into the box, thereby forming a complete pack- 
aging container. 

In a filling apparatus, a wide variety of liquid foods 
are filled in various packaging containers of different 
shapes and of different materials. In order to accommo- 
date these varied conditions, the operator of the filling 
apparatus must input into the input unit of thef illing appa- 
ratus both package information corresponding to the 
packaging material and liquid information corresponding 
to the lk|uid food. 

When a roll of packaging material is loaded on the 
filling apparatus, the operator sets the operating condi- 
tions of the apparatus according to the specifications of 
the packaging material, while taking records of the spec- 
ifications of the packaging material and the operating 
conditions of the apparatus for a monthly report or the 
like. 

On the other hand, the filling apparatus automati- 
cally charges the liquid food in accordance with a pre- 
scribed or preselected filling process program based on 
the packaging material information and the liqukJ infor- 



mation, while adjusting sealing time, sealing tempera- 
ture, and sterilization conditions. 

TTius, a particular packaging container which con- 
tains a specified liquid food in a specified packaging 

5 material will be prepared. 

However, it is very cumbersome to operate the input 
unit of the conventional filling apparatus. It is required not 
only to specify the packaging material and the liquid food 
by inputting packaging material information and liquid 

10 information to tiie input unit so as to set a filling process 
program corresponding to tiie packaging material and 
ttie liquid food, but also to adjust tiie operating conditions 
by inspecting tiie shape of completed packages even 
when the same packaging material is to be used, since 

15 tiie material differs slightiy in each lot. 

Furthermore, it is difficult to adapt to complaints 
about products and to guarantee the product quality 
when conventional packaging materials are used, 
because it is impossible to kJentify the packaging oon- 

20 tainer from tiie packaging material used or to trace its 
distribution route. 

An object of the present invention is to overcome tiie 
aforementioned problems of the conventional apparatus 
and to provide a filling apparatus and packaging materi- 

25 als which can simplify tiie operation of tiie input unit while 
achieving accurate filling of packaging containers witii 
liquid foods. 

DISCLOSURE OF THE INVENTION 

30 

For achieving the above objects, tiie filling apparatus 
of the present invention comprises a read-out unit for 
reading out packaging material infonnation regarding a 
packaging material from a magnetic recording medium 
35 layer formed on tiie packaging material, a sealing unit for 
sealing the packaging material, and a filling unit for 
charging a liquid which has been supplied. 

Also included in this apparatus is a filling unit con- 
troller which outputs control signals to ttie sealing unit 
40 and the filling unit in accordance witii a predetermined 
program based on tiie packaging material information 
and liquid information regarding the liquid, both of which 
being sent from the read-out unit. 

When filling a packaging container with a liquid food, 
45 tiie filling apparatus reads out packaging material infor- 
mation from the magnetic recording medium layer, fills 
tiie packaging container in accordance witii the packag- 
ing material information and liquid information, and tiien 
seals the packaging material. Thus, there is no need to 
50 manually input the packaging material information and 
liquid information to tiie filling unit. This simplifies the 
operation of the input unit and also allows accurate filling 
of the packaging container with the liquid food. 

In another embodiment of the present invention, tiie 
55 fOling apparatus is equipped witti a writing unit which 
receives from ttie filling unit controller packaging con- 
tainer Information regarding ttie packaging container and 
inscribes the information into the magnetic recording 
medium layer. TTie packaging material on which tiie 
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packaging container information has been inscribed is 
transferred to the sealing unit for sealing and filled with 
a liquid food by the filling unit. 

This makes it possible to read out the packaging 
material information from the magnetic recording 
medium layer of the package, allowing identification of 
the packaging material and tracing of its distribution 
route, so that it is easier to accommodate complaints 
about products and guarantee product quality. 

The packaging material of the present .invention 
comprises a supporting substrate and thermoplastic 
resin layers formed both on the inner and outer package 
surfaces of the supporting substrate. In the packaging 
material a magnetic recording medium layer made of a 
magnetic material is formed on the surface of the sup- 
porting substrate. 

With this configuration, the packaging material infor- 
mation regarding packaging materials and the packag- 
ing container information regarding packaging 
containers can be inscribed on the magnetic recording 
medium layer. Therefore, the packaging material infor- 
mation can be retrieved from the magnetic recording 
medium layer. This simplifies the operation of the input 
unit because there is no need to manually input the pack- 
aging material information to the filling apparatus. Like- 
wise, this makes it possible to read out the packaging 
container information from the magnetic recording 
medium layer of the package, allowing identification of 
the packaging container and tracing its distribution route, 
so that it is easier to accommodate complaints about 
products and guarantee product quality. 

According to another embodiment of the packaging 
material of the present invention, the magnetic recording 
medium layer is formed on the inner package surface of 
the supporting substrate, and the magnetic material has 
electric conductivity. 

In this case, the packaging material can be sealed 
by induction heating of the magnetic recording medium 
layer, i.e., the magnetic recording medium layer can also 
be used as a part for sealing portion. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a schematic view of a filling apparatus 
showing af irst embodiment of the present invention ; FIG. 
2 is a schematic view of a packaging material used in the 
first embodiment of the present Invention, FIG. 3 is a per- 
spective view of a roll of a packaging material used in the 
embodiment of the present invention; FIG. 4 is a concep- 
tual illustration showing offset printing; FIG. 5 is a con- 
ceptual illustration showing offset printing comprising 
several printing steps; and FIG. 6 is a conceptual illus- 
tration showing leaf-putting technique. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Now, preferred embodiments of the present inven- 
tion will be desaibed in detail referring to tiie accompa- 
nying drawings. 



FIG. 1 is a schematic view of a filling apparatus 
showing af irst embodiment of the present invention, FIG. 
2 is a schematic view of a packaging material used in tiie 
first embodiment of the present invention, and FIG. 3 is 

5 a perspective view of a roll of a packaging material used 
in the embodiment of the present invention. In FIG. 2, 
section (a) shows a plan view of a paper substi^ate of tiie 
packaging material, while section (b) is a cross-section 
of ttie packaging material. In tiiis embodiment, tiie case 

10 is described where a Iquid food is placed in a brick- 
shaped container made of a tidxjlar packaging material. 

In ttiese drawings, numeral 1 0 denotes a packaging 
material, numeral 11 denotes a paper substrate com- 
posed of cardboard and supporting tiie packaging mate- 

15 rial 10, and numeral 13 denotes a magnetic recording 
medium layer, which is a partially overlaid magnetic 
material on the surface of the paper substrate 1 1 which 
will be become the outer surface of a packaging con- 
tainer 9 (hereinafter referred to as "outer package sur- 

20 face"). In tiie printing process of tiie packaging material 
10, a certain printing is effected on tiie outer package 
surface of the paper substrate 1 1 . The magnetic record- 
ing medium layer 13 may be formed after tiie printing 
process. 

25 On the surface of the paper substrate 1 1 which will 
becomes the inside surface of tiie packaging container 
9 (hereinafter referred to as Inner package surface"), a 
ttiermoplastic resin layer such as polyethylene layer 14 
is formed. On the outer package surface of the paper 

30 subsb'ate 1 1 on which the magnetic recording medium 
layer 13 has been formed, another ttiermoplastic resin 
layer such as polyettiylene layer 15 is formed so as to 
cover the magnetic recording medium layerlS, thereby 
completing a web-like packaging material 10. The poly- 

35 etiiylene layers 14 and 15 serve as sealant layers for 
sealing tiie packaging material 10 when the packaging 
container 9 is formed. 

When a gas-bamer property Is required, an addi- 
tional resin layer composed of etiiylene vinyl alcohol 

40 copolymer (EVOH), polyvinylidene chloride (PVDC), pol- 
yester (PET). Nylon (Trade Mark) or the like may be 
formed between ttie polyetiiylene layer 1 4 and tiie paper 
substrate 1 1, or a film evaporated witii oxidized silicon 
(SiOx) may be adhered tiiereto. 

45 Since tiie magnetic recording medium layer 13 is 
required to be present on each packaging container 9, it 
is formed in a band shape of certain length at predeter- 
mined intervals on tiie web-like packaging material 10, 
as shown in FIG. 2. 

50 When making tiie packaging container 9, the web- 
like packaging material 10 is first wound around a core 
19 to form a roll 20, as shown in FIG. 3, which will be 
loaded on a supply unit 24 of ttief illing apparatus 23. The 
packaging material 10 has tiie magnetic recording 

55 medium layers 1 3 at tiie prescribed positions on the inner 
package surface of the paper substrate 1 1 . and the mag- 
netic recording medium layers 13 can be seen ttirough 
ttie polyettiylene layer 15. Packaging material informa- 
tion including, for example, specifications of the packag- 
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ing material 10 such as material and dimensions of the 
packaging material 10. machine used for manufacturing 
the packaging material 10. the method of forming the 
packaging material 1 0, kind of the liquid food to be placed 
in the packaging container 9, etc.. are recorded before- 5 
hand on the magnetic recording medium layers 13 by a 
recording device (not shown in the drawings) in another 
plant. 

In the aforementioned filling apparatus 23, the 
loaded packaging material 10 is formed into a tubular 10 
shape, into which a liquid food is placed by a filling unit 

8, and then the tubular package is sealed by a sealing 
unit 7 to complete the packaging container 9. 

During this process, the packaging material 10 is 
delivered from the supply unit 24 and transferred to a is 
read-out unit 25. The read-out unit 25 equipped with a 
read-out head (not shown in the drawing) reads out the 
packaging material information including, for example, 
specifications of the packaging material 10 such as the 
material and dimensions of the packaging material 10, 20 
machine used for manufacturing the packaging material 
10. the method of forming the packaging material 10. 
kind of the liquid food to be placed in the packaging con- 
tainer 9. This packaging information is sent to a filling 
unit controller 27. 25 

A liquid food is stored in a sterilizing tank 28. The 
liquid information regarding the liquid food includes 
specifications of the liquid food, supply conditions such 
as temperature and pressure of the liquid food when the 
liquid fbod is supplied to the filling apparatus 23, process- 30 
ing conditions of the liquid food, and the like. The liquid 
information is stored in a memory 29. and is sent to the 
filling unit controller 27. 

Upon receiving these packaging material informa- 
tion and liquid information, the filling unit controller 27 35 
sends operating conditions of the filling apparatus, etc. 
to a writing unit 30. Upon receiving the packaging con- 
tainer information, the writing unit 30 erases aforemen- 
tioned packaging material information and liquid 
information from the magnetic recording medium layer 40 
13 and records the packaging container information. 
Alternatively, in the writing unit 30, tiie packaging con- 
tainer information may be ovenvritten without erasing the 
packaging material information and liquid information. 

Such packaging container information includes, for 45 
example, manufacture lot No. of tiie packaging container 

9. date of manufacture, the order of manufecture, the 
number of a manufacturing apparatus, etc. This informa- 
tion will be read out by other read-out devices after the 
products have been put on distribution routes. It facili- so 
tates not only to identify each packaging container 9, but 
also makes it possible to trace the distribution route, 
thereby making it easier to accommodate complaints 
about products and guarantee product quality. In the 
drawing, numeral 39 denotes an input unit for changing 55 
the conditions of the program for filling process such as 
sealing time duration, sealing temperature, and the like. 

After the packaging container information has been 
written on the magnetic recording medium layer 13, the 



packaging material 10 is sealed in the longitudinal direc- 
tion by the sealing unit 7 to obtain a tubular packaging 
material. This tubular packaging material 10 is continu- 
ously transferred downward. TTien the liquid food sup- 
plied from the sterilizing tank 28 is charged in tiie tubular 
packaging material 10 from its top by the filling unit 8. 
Subsequently, the tubular packaging material 10 is 
sealed along a lateral or transverse direction with a pre- 
determined spacing to form sealed compartments suc- 
cessively, while both sides of the tubular packaging 
material are supported by sealing jaws (not shown) of 
the sealing unit 7. 

During this process, the aforementioned filling unit 
controller 27 outputs control signals to tiie sealing unit 7, 
liquid food metering unit (not shown), sterilizing unit, etc., 
according to tiie packaging material information, liquid 
information, and the preset filling process program so as 
to charge the liquid food and to adjust ttie sealing time, 
sealing tenperature, sealing pressure, and sterilization 
conditions. 

Since the sealing unit 7, tiie filling unit 8 and the like 
can be controlled in accordance with the packaging 
material information, an erroneous loading in which a 
wrong packaging material is set to ttie supply unit 24 can 
be detected. This eventually prevents errors in sealing 
and filling. 

In addition, if a plurality of tiie filling unit 8 are 
installed, it is possible to fill any different liquid food to 
each packaging container using tiie same packaging 
material 1 0 by selecting a filling unit 8 in accordance with 
tiie packaging material information. 

Rnally, the tubular packaging material 10 is cut at 
tiie lateral sealing portions to obtain a plurality of brick- 
shaped containers each containing a specified amount 
of liquid food. 

The aforementioned magnetic recording medium 
layer 13 is made of a material which is easily magnetized. 
In this embodiment, a magnetic ink prepared by mixing 
a magnetic compounds such as Fe203, Fe304. or barium 
femte into a resin such as urethane is used. 

The magnetic ink is applied on the paper substrate 
11 by a known printing method or a coating technique 
such as silk-screen printing, offset printing, gravure print- 
ing, etc. to form tiie magnetic recording medium layer 1 3. 
The shape and dimensions of such magnetic recording 
medium layer 13 varies depending on tiie amount of 
information to be recorded. The position of the layer 13 
on the paper substrate 11 also depends on tiie kind of 
tiie packaging container 9. 

The tiiickness of tiie magnetic recording medium 
layer 1 3 is selected between a few and a dozen microns. 
When the magnetic recording medium layer 1 3 is formed 
by the aforementioned printing technique, single printing 
process cannot produce a layer of magnetic material 
having a sufficient tiiickness. though the thickness of the 
magnetic material layered formed by a single printing 
process varies depending on tiie kind and density of a 
magnetic compound to be used. Hence, the magnetic 
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recording medium layer 13 is usually formed by repeat- 
ing such printing process several times. 

Next, the method of offset printing for forming the 
layer of magnetic ink on the paper substrate 1 1 will be 
explained with reference to FIG. 4 and FIG. 5. s 

FIG. 4 is a conceptual illustration showing offset 
printing, while FIG. 5 is a conceptual illustration showing 
offset printing comprising several printing steps. 

In FIG. 4, numeral 1 1 denotes a paper substrate, 
numeral 11a is the inner package surface of the paper 
substrate 11, numeral 1 1b is the outer package surface 
of the paper substrate 1 1 . numeral 31 denotes a ink tank 
which stores the magnetic ink i, numeral 32 denotes a 
printing roller which constitutes a printing plate, on which 
lipophilic portions each having a shape con-esponding to 
the sealing portion are formed at predetermined inter- 
vals. Numeral 34 denotes a water-wetting unit which 
moistens a part of the printing roller other than the 
lipophilic portions. The aforementioned magnetic ink 
therefore adheres solely to the lipophilic portions. 

Numeral 36 denotes a rubber roller contacting the 
printing roller 32. The magnetic ink adhering to the print- 
ing roller 32 is transcribed to the rubber roller 36. A pres- 
sure roller 37 is disposed to contact the rubber roller 36. 
between which the paper substrate 1 1 is supplied. The 
paper substrate is supplied such that the outer surface 
1 lb. on which certain printing has been placed, will face 
to the rubber roller 36. 

When the paper substrate 1 1 passes between the 
rubber roller 36 and the pressure roller 37. the magnetic 
ink i is overlaid on the outer package surface 1 lb of the 
paper substrate 1 1 . and thus the first printing step will be 
finished. 

Referring to FIG. 5. numeral 1 1 denotes the paper 
substrate 11. numeral 32 denotes the printing roller, 
numeral 36 is the rubber roller, numeral 37 is the pres- 
sure roller, numeral 40 is a paper supply roller, numeral 
41 is a delivery roller, and numeral 43 is a dryer which 
dries the magnetic ink i overlakJ on the paper substrate 
11. 

As illustrated in the drawing, the printing and drying 
steps are repeated for several times to uniformly apply 
the magnetic ink i on the outer package surface 1 lb of 
the paper substrate 1 1 with a required thickness. In this 
manner, the magnetic recording medium layer 13 is 
formed. 

The magnetic ink i of this kind is difficult to be uni- 
formly dried and hardened. Besides, repetitive drying of 
the magnetic ink i after each printing step will denature 
the paper substrate 1 1 due to the weak thermal stability 
of the substrate. For this reason, the temperature for dry- 
ing cannot be high, so that the duration for drying tends 
to be longer. To avoid these problems, the magnetic 
recording medium layer 13 can also be formed on the 
paper substrate 1 1 by adopting a leaf-putting technique, 
witiiout overlaying the magnetic ink i directly on the outer 
package surface 1 lb of the paper substrate 1 1 . 



The method of overlaying the magnetic ink i on the 
paper substrate 11 by means of leaf-putting technique 
will be explained with reference to FIG. 6. 

FIG. 6 is a conceptual illustration showing the leaf- 
putting technique. 

In the drawing, numeral 45 is a base film used as a 
carrier, numeral 46 is a releasing agent layer formed on 
the surface of the base film 45. numeral 47 denotes a 
magnetic ink layer formed on the releasing agent layer 
46 with a thickness of several to a dozen microns. The 
magnetic ink layer 47 is formed on the paper substrate 
11 by applying the magnetic ink i by repeating printing 
and drying steps for several times. Numeral 48 denotes 
a heat-sensitive adhesive layer formed on the surface of 
the magnetic ink layer 47. 

This leaf i3utting film 50 having a laminated structure 
is prepared in a separate process and is placed facing 
the paper substrate 1 1 and transferred in the same direc- 
tion at the same speed as the paper substrate. When the 
leaf-putting film 50 and the paper substrate 11 are 
heated and pressed by a heating/pressing bar 51 and a 
counter bar52. only the aforementioned magnetic ink 
layer 47 and the heat-sensitive adhesive layer 48 are 
detached from the releasing agent layer 46 and tran- 
scribed on the paper substrate 1 1 . The magnetic record- 
ing medium layer 13 is thus formed on the paper 
substrate 11. 

In this case, the base film 45 has a sufficient heat 
resistivity, and thus repeated drying of the magnet ink i 
after each printing step will not deteriorate the base film. 

In the meantime, the aforementioned packaging 
container information includes, for example, the manu- 
facture lot. date of manufacture, order of manufacture, 
etc., and they are often read out from the magnetic 
recording medium layer 1 3 for the purpose of tracing the 
distribution route after the product has been placed on a 
distribution route. Under such circumstances, the infor- 
mation can be read out by unfolding the packaging con- 
tainer 9. 

Therefore, the magnetic recording medium layer 13 
can be formed on the inner package surface 11a of the 
paper substrate 1 1 . so that it can be read out through a 
gas-barrier resin layer or a polyethylene layer 1 4 by plac- 
ing a read-out unit (not shown) on the inner package sur- 
face of the packaging material 10. In such a case, the 
read-out procedure will be simplified because the mag- 
netic recording medium layer 13 is visible, and applying 
the read-out unit at the read-out position is made easier. 

When the magnetic recording medium layer 13 is 
formed on the inner package surface 1 la of the paper 
substrate 11 using a magnetic material having conduc- 
tivity, another magnetic recording medium layer may be 
formed at the sealing portions. In this case, the packag- 
ing material 10 can be sealed by heating the additional 
magnetic recording medium layer through induction 
heating. Furthermore, the packaging material 10 can 
also be sealed by heating the magnetic recording 
medium layer 13 itself by induction heating. In other 
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word, the magnetic recording medium layer can also be 
used as a part for sealing. 

The present invention Is not limited to the above- 
desaibed embodiments. Numerous modifications and 
variations of the present invention are possble in light of s 
the spirit of the present invention, and they are not 
excluded from the scope of the present invention. 

INDUSTRIAL APPUCABILITY 

70 

The present invention is applicable to any filling 
apparatus for filling a liquid food to brick-shaped pack- 
aging containers, and to any packaging materials for the 
preparation of such packaging containers. 

75 

Claims 

1 . A filling apparatus comprising: 

(a) a read-out unit for reading out packaging 20 
material information regarding a packaging 
material from a magnetic recording medium 
layer formed on the packaging material. 

(b) a sealing unit for sealing the packaging 
material, 2s 

(c) a filling unit for charging a liquid which has 
been supplied, and 

(d) a filling unit controller which outputs control 
signals to said sealing unit and said filling unit 

in accordance witii a predetermined program 30 
based on said packaging material information 
and liquid information regarding said liquid, both 
of which being sent from said read-out unit. 

2. AfillingapparatusaccordingtoClaim l.furthercom- 35 
prising a writing unit for receiving from said filling unit 
controller packaging container information regard- 
ing the packaging container and for writing the pack- 
aging container information into sakJ magnetic 
recording medium layer. 40 

3. A packaging material comprising: 

(a) a supporting substrate, and 

(b) thermoplastic resin layers formed both on 45 
ttie inner and outer package surfaces of said 
supporting substrate, 

(c) wherein a magnetic recording medium layer 
made of a magnetic material is formed on tiie 
surface of said supporting substrate. so 

4. A packaging material according to Claim 3, wherein 
said magnetic recording medium layer is formed on 
the inner package surface of ttie supporting sub- 
strate, and said magnetic material has conductivity. 55 
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